###### Strengths and limitations of this study

-   Data from our randomised controlled trials conducted over several decades allowed us to examine how current treatment-seeking smokers differ from those of the past.

-   Data collected from a low smoking prevalence region with effective policy allows us to empirically inform how to further decline smoking prevalence.

-   A longitudinal analytic approach was precluded owing to the secondary nature of our analyses and the use of data from unique participants enrolled in different trials that were unequally spaced.

Introduction {#s1}
============

Cigarette consumption in the USA has declined since 1970,[@R1] largely the result of a concerted national antismoking public health campaign, state-led tobacco control programmes and efficacious smoking cessation interventions.[@R2] [@R3] Despite this success, the 2000s have been characterised by a less steep decline in prevalence than that observed in earlier decades.[@R4] [@R5] The Center for Disease Control has outlined several strategies to reduce smoking in the USA with the goal of decreasing prevalence to 12% by 2020;[@R6] however, many states have been ineffective in implementing these guidelines, which may partially explain the lack of further decreases in smoking prevalence. Indeed, states with strong tobacco control programmes, such as California, Florida and Massachusetts, have been notably successful in continuing to reduce smoking prevalence into the 2000s;[@R7] for example, while the national smoking prevalence is ∼18%, the prevalence in California is 12.6%.[@R8] However, in states with effective policy and in those without effective policy, tobacco use continues. A crucial first step towards improving cessation outcomes is better characterising individuals whose smoking behaviour persists, *despite what is presumably effective policy.* Although some might argue that samples from states with low current smoking prevalence are atypical, they may be especially useful in predicting future characteristics of smokers to the nation, as smoking rates in other states decline. Together, empirically investigating how current treatment-seeking tobacco users, in the context of effective policy, differ from their counterparts from previous decades may better inform how to further reduce smoking prevalence.

There are two hypotheses that may be used to inform the research on persistent smokers. First, it is possible that they are 'hard core'; that is, characterised by greater cigarette consumption and nicotine dependence.[@R9] In support of this hypothesis, it has been posited that current smokers would have stopped, were they able, given major social, health and economic pressure associated with antismoking policies.[@R10] However, this hypothesis is challenged by reviews of pharmacological intervention trials,[@R11] largely seeking to target physiological nicotine dependence in heavy smokers, which suggest that abstinence rates have not declined over time.[@R2] [@R3] [@R12] The continued success of pharmacological interventions for treatment-seeking smokers challenges the notion that smokers are increasingly untreatable due to greater nicotine dependence and consumption.

Another hypothesis that may explain the less rapid decline in prevalence rates is that current smokers are characterised by a set of demographic and health characteristics that may place them at greater risk for continued cigarette use. In support of this hypothesis, the Center for Disease Control\'s most recent report indicates that the highest smoking rates are observed among those who are less educated, have lower income, greater specify disability,^[1](#fn1){ref-type="fn"}^ and who represent minority racial and ethnic groups.[@R13] For example, research indicates that individuals characterised by lower educational attainment[@R14] and greater ethnic diversity[@R15] are less likely to attempt quitting smoking and have worse outcomes. Furthermore, epidemiology studies indicate high smoking prevalence among those with psychiatric illness who are estimated to account for up to 44% of cigarette consumption.[@R18] Although smokers with depression and other mental illnesses,[@R19] [@R20] when compared to those without psychiatric comorbidities, may equally benefit from treatment, research suggests that these individuals are often excluded from randomised clinical trials and few are designed to directly address their psychiatric symptoms. Together, these factors may contribute to greater smoking prevalence in these groups. Not surprisingly, these groups are broadly characterised by chronic stress and daily stressors, which may in part explain persistent smoking motivated by negative reinforcement.[@R21] [@R22]

Notably, these two hypotheses are not mutually exclusive; both suggest a smoking population characterised by marked challenges in quitting: one in terms of smoking intake and addiction and the other in terms of smoker characteristics that may potentiate smoking, thereby challenging quitting behaviour. Consideration of these hypotheses may help elucidate difficulty currently observed in driving smoking cessation rates down further. These observations are complicated by the observation that according to the 2014 Surgeon General Report,[@R1] the national quit rate has remained stable while the average number of cigarettes smoked per day has been declining. This is considered to in part be due to the overall effectiveness of the tobacco control campaign and economic factors related to changing demographics of smokers. A clearer understanding of characteristics of treatment-seeking smokers in low prevalence regions such as California, and how these characteristics have or have not shifted in the past decade, may help inform approaches towards further decreasing nationwide prevalence in the coming years.

Two notably successful counties in smoking reduction are Santa Clara and San Francisco, which have two of the lowest smoking prevalence rates in the country at 8.3% and 12.5%, respectively.[@R23] In the near future, as other regions implement effective policies, and smoking rates decline, the smokers remaining in Santa Clara and San Francisco counties may be increasingly characteristic of smokers nationwide. Thus, the purpose of this study was to examine differences in treatment-seeking smokers smoking behaviour, as well as demographic, and psychosocial characteristics, via comparing these characteristics across several cohorts who enrolled in randomised controlled cessation trials in a low prevalence region (ie, Santa Clara and San Francisco counties, California).

Methods {#s2}
=======

Procedure {#s2a}
---------

We analysed baseline data from treatment-seeking smokers who enrolled in nine studies. Five studies were conducted over a 20-year period (1994--2013) at Stanford University[@R24] and four studies were conducted over a 10-year period (1990--2000) at the University of California San Francisco (UCSF).[@R28] All trials received Institutional Review Board approval.

For all trials, participants were recruited via local advertising, public service announcements and flyers. Descriptions of the clinical trials are below (see online [supplementary appendix](#SM1){ref-type="supplementary-material"} for additional information). Participants were adults who smoked at least 10 cigarettes per day. Exclusion criteria were similar for all trials and included current major depression, substance abuse or medical contraindications. Comparisons were made within each treatment site given similar inclusion/exclusion criteria and intervention approaches. In addition, this allowed for later comparison of findings between the two research sites.

10.1136/bmjopen-2015-010960.supp1

Studies {#s2b}
-------

All study designs were randomised controlled trials: five at Stanford and four at UCSF. Stanford Trial 1 evaluated paroxetine for smoking cessation (N=224).[@R27] Participants also received the nicotine patch and behavioural counselling. Trial 2 evaluated extended treatment with bupropion sustained release (SR) (N=362).[@R24] Participants received open label treatment with nicotine patch, bupropion SR and relapse prevention training, followed by extended bupropion SR or matching placebo. Trial 3 tested extended cognitive behavioural therapy (CBT) for smoking cessation (N=304).[@R26] Participants received open label treatment with nicotine patch, bupropion SR and CBT, followed by either extended CBT or brief, general support. Trial 4 tested transdermal selegiline (N=243).[@R25] All participants received CBT. Trial 5 evaluated extended CBT for smoking cessation (N=223). Participants received open label treatment with cessation medications (ie, bupropion SR, nicotine patch and varenicline) and CBT followed by extended CBT or brief follow-up calls. This trial was recently completed.

UCSF Trial 1 tested CBT with nicotine gum for smoking cessation (N=149).[@R30] Trial 2 tested nortriptyline and CBT for smoking cessation (N=199).[@R31] Trial 3 tested a psychological intervention and antidepressant treatment (bupropion, nortriptyline or placebo) for smoking cessation (N=219).[@R29] Participants received psychological intervention or medication management. Trial 4 tested nortriptyline for smoking cessation (N=160).[@R28] All participants received the nicotine patch. Participants were also randomised to receive brief or extended treatment.

Measures {#s2c}
--------

Baseline variables included demographic characteristics (age, sex, marital status, race/ethnicity and education), and information on perceived health, and smoking behaviour. Baseline height and weight were obtained to calculate body mass index. All variables were identical across trials within a given site. While in some cases Stanford and UCSF used different measures for the same variable, most variables were identical between academic sites, allowing for discussion of similarities and differences in outcomes.

*Smoking:* Participants reported their usual number of cigarettes smoked per day upon study entry.

*Nicotine dependence:* Stanford used the 5-item Modified Fagerström Tolerance Questionnaire to assess the level of tobacco dependence,[@R32] whereas UCSF used the Fagerström Test for Cigarette Dependence (FTCD).[@R33] Each measure includes several items used to determine self-reported level of dependence on cigarettes (eg, *Which cigarette would you hate most to give up?* *Do you smoke more frequently during the first hours of waking than during the rest of the day*?).[@R32] [@R33]

*Current depressive symptoms:* To assess past week depressive symptomatology, Stanford used the Center for Epidemiological Studies Depression instrument (CES-D)[@R34] and UCSF used the 21-item Beck Depression Inventory (BDI).[@R35] Both are widely used measures of depression with good sensitivity and specificity, high internal consistency, high content validity and high construct validity. Higher scores suggest worse depressive symptoms with scores \>16 and 10, suggestive of a major depressive episode according to the CES-D[@R34] and BDI,[@R35] respectively.

Analytical approach {#s2d}
-------------------

Analyses were conducted using IBM SPSS V.22.0. The two trial sites (Stanford and UCSF) were analysed separately. Separate analysis of data from two independent sites, within the same geographic region, allows us to identify whether similar patterns emerge. One-way analysis of variance (ANOVA: continuous) and χ^2^ (categorical) tests were used to compare baseline variables across the studies. Post hoc comparisons with Bonferroni corrections were used to identify which trials significantly differed on characteristics examined. Effect sizes were calculated using η^2^ for continuous measures and Cramer\'s V for categorical variables. These initial analyses informed subsequent one-way analysis of covariance (ANCOVA) analyses concurrently examining cigarette consumption, dependence and depression symptoms, after adjusting for other characteristics that would serve as unlikely treatment targets, in relation to the site trial sample. Specifically, for the Stanford and UCSF analyses, we included age, minority status, marital or partner status and sex as covariates.

Results {#s3}
=======

Stanford trials {#s3a}
---------------

ANOVA revealed significant differences across the five Stanford trials (N=1356) in mean cigarettes consumed per day (F~4,1348~=30.3, p\<0.001), with the average reported cigarettes per day lower in each successive trial. A statistically significant difference in nicotine dependence scores was also observed (F~4,1344~=21.2, p\<0.001); here, post hoc analyses indicated that baseline nicotine dependence scores in the first trial were significantly lower than the subsequent three trials, and were similar to the most recent trial. There was a significant difference in depressive symptom scores reported among trials (F~4,1345~=7.2, p\<0.001), with post hoc analyses indicating that participants in the most recent trial reported significantly greater depressive than those enrolled in the initial four trials. In addition, a significant difference in age was observed among trials; post hoc analyses indicated that participants enrolled in the first and third trials were significantly older upon study entry than those enrolled in the most recent trial (F~4,1348~=3.4, p=0.01). Trials also differed significantly in terms of sex, marital status and race/ethnicity, such that those in more recent trials were more likely to be male (χ^2^(4)=17.6 p=0.001), unmarried (χ^2^(4)=18.5, p=0.001) and from a minority ethnic/racial group (χ^2^(4)=19.4, p\<0.001) than those in earlier trials.

Separate one-way ANCOVAs were conducted to determine whether there was a statistically significant difference among study cohorts for a given site on baseline values of cigarettes smoked daily, nicotine dependence and depression, controlling for age, minority status, marital status and sex. A significant effect for study group in terms of cigarettes smoked daily at study entry was observed (F~4,1342~=27.89, p\<0.001). Post hoc comparisons revealed that participants in the first trial reported smoking significantly more cigarettes per day than those enrolled in the next four trials (all p's\<0.001), whereas those enrolled in the middle three trials did not significantly differ from each other in terms of cigarettes smoked daily. However, those enrolled in the most recent trial reported smoking significantly fewer cigarettes daily than those enrolled in the first three trials (all p's\<0.05), with a non-statistically significant difference when compared with those enrolled in the fourth trial (p=0.08).

Also, a significant effect for study group in terms of baseline nicotine dependence was observed (F~4,1338~=21.04, p\<0.001). Post hoc comparisons revealed that participants enrolled in the first trial were significantly less nicotine-dependent than those enrolled in the next two trials (p's\<0.01), and participants enrolled in the second and third trials were significantly more nicotine-dependent than those enrolled in the first, fourth, and fifth trials (p's\<0.01). Interestingly, participants enrolled in the most recent trial were less nicotine-dependent than those enrolled in the second and third trials (p's\<0.001), but dependence levels were not significantly different than that of participants enrolled in the fourth trial (p=0.08; see [table 2](#BMJOPEN2015010960TB2){ref-type="table"}).

Finally, a significant effect for study group in terms of baseline depression was observed (F~4,1339~=5.64, p\<0.001). Post hoc comparisons revealed that after controlling for the aforementioned demographic variables, participants in the fifth trial reported significantly greater depression scores at baseline compared to those enrolled in trials 1--4 (all p's\<0.05), whose scores were not significantly different from each other ([table 1)](#BMJOPEN2015010960TB1){ref-type="table"}.

###### 

Stanford trials: comparisons of baseline characteristics

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Variable                       Trial 1\      Trial 2\      Trial 3\      Trial 4\      Trial 5\      Significance\*     Effect size\*   Significance†      Effect size\*
                                 N=224         N=362         N=304         N=243         N=223                                                               
  ------------------------------ ------------- ------------- ------------- ------------- ------------- ------------------ --------------- ------------------ ---------------
  Cigarettes per day             25.6 (11.5)   20.2 (8.2)    20.1 (7.4)    19.8 (7.1)    17.4 (6.6)    F(4, 1348)=30.3\   0.08^es^        F(4, 1342)=27.9\   0.08^es^
                                                                                                       p\<0.001                           p\<0.001           

  Nicotine dependence‡           14.8 (2.5)    16.6 (3.5)    16.5 (3.7)    15.4 (2.9)    14.7 (3.0)    F(4, 1344)=21.2\   0.06^es^        F(4, 1338)=21.0\   0.06^es^
                                                                                                       p\<0.001                           p\<0.001           

  Current depressive symptoms§   7.6 (7.6)     7.8 (6.6)     6.7 (6.8)     7.7 (7.8)     10.0 (7.7)    F(4, 1345)=7.2\    0.02^es^        F(4, 1339)=5.6\    0.01^es^
                                                                                                       p\<0.001                           p\<0.001           

  Age                            46.1 (11.5)   45.6 (10.9)   45.9 (10.9)   44.1 (10.7)   43.1 (11.9)   F(4, 1348)=3.4\    0.01^es^                           
                                                                                                       p=0.01                                                

  Body mass index                27.5 (5.0)    28.0 (5.3)    28.0 (5.7)    28.4 (5.5)    27.7 (6.0)    F(4, 1344)=0.85\   0.003^es^                          
                                                                                                       p=0.49                                                

  \% Female                      46.0          46.1          40.2          30.5          39.9          χ^2^(4)=17.6\      0.11^v^                            
                                                                                                       p=0.001                                               

  \% Married                     46.0          47.2          49.5          39.1          33.2          χ^2^(4)=18.5\      0.12^v^                            
                                                                                                       p=0.001                                               

  \% Minority                    12.5          22.2          24.3          26.3          28.3          χ^2^(4)=19.4\      0.12^v^                            
                                                                                                       p\<0.001                                              

  \% College degree              33.0          27.7          33.6          30.5          33.6          χ^2^(4)=3.8\       0.05^v^                            
                                                                                                       p=0.43                                                
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*0.01 small, 0.06 medium, 0.14 large; η^2^: 0.04 recommended minimum effect size; Cramer\'s V: 0.2 recommended minimum effect size.

†Significance after controlling for sex, age, marital/partner status and minority status.

‡Nicotine dependence was self-reported using a modified version of the Fagerström Tolerance Questionaire.[@R33]

§Current depressive symptoms were self-reported using the Center for Epidemiologic Studies Depression Scale.

¶Partnered refers to participants who reported that they were married.

es, η^2^; v, Cramer\'s V.

UCSF trials {#s3b}
-----------

ANOVA revealed a significant difference in mean cigarettes smoked per day (F~3,723~=10.4, p\<0.001) among trials, with post hoc analyses indicating that participants enrolled in the first two trials smoked significantly more cigarettes per day when compared to those enrolled in trials 3 and 4, with no significant difference between trials 1 and 2 and between trials 3 and 4. There was a significant difference in the level of nicotine dependence among trials (F~3,709~=24.0, p\<0.001), with post hoc comparisons indicating that nicotine dependence scores were significantly lower in the subsequent trials when compared to the first trial. In addition, there was a significant difference in current depressive symptom scores across the four trials (F~3,716~=9.7, p\<0.001), with post hoc analyses suggesting that current depressive symptom scores were significantly greater in the past three trials when compared to the first. Participants in recent trials were more likely to be male (χ^2^(3)=9.5, p=0.02) and from a minority ethnic/racial group (χ^2^(3)=9.3, p=0.03) than those enrolled in the initial trials. Unlike the Stanford trials, age upon study entry (F~3,219~=1.8, p=0.15) and partner status (χ^2^(3)=6.7, p=0.08) did not significantly differ among trials.

Separate one-way ANCOVAs were conducted to determine whether there was a statistically significant difference among study cohorts and baseline values of cigarettes smoked daily, nicotine dependence and depression, controlling for age, minority status, partner and sex. A significant effect for study group in terms of cigarettes smoked daily at baseline was observed (F~3,712~=9.63, p\<0.001). Post hoc comparisons revealed that participants in the most recent trial reported smoking significantly fewer cigarettes than those enrolled in the first (p\<0.001) and second trials (p=0.003). Differences in cigarettes smoked daily between the most recent and third trial failed to reach our selected alpha level of p\<0.05 (p=0.06).

Also, a significant effect for study group in terms of baseline nicotine dependence was observed (F~3,699~=22.67, p\<0.001). Post hoc comparisons revealed that participants enrolled in the first trial were significantly more nicotine-dependent than those enrolled in the latter three trials, and participants enrolled in the second were significantly more nicotine-dependent than those enrolled in the most recent two trials (all p's\<0.003).

Finally, a significant effect for study group in terms of baseline depression was observed (F~3,706~=9.65, p\<0.001). Post hoc comparisons revealed that after adjusting for the aforementioned demographic variables, participants in the first trial reported significantly lower depression scores at baseline compared to those enrolled in later trials ([table 2)](#BMJOPEN2015010960TB2){ref-type="table"}.

###### 

UCSF trials: comparisons of baseline characteristics

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Variable                       Trial 1\      Trial 2\     Trial 3\      Trial 4\      Significance\*             Effect size\*   Significance†               Effect size†
                                 N=149         N=199        N=219         N=160                                                                                
  ------------------------------ ------------- ------------ ------------- ------------- -------------------------- --------------- --------------------------- --------------
  Cigarettes per day             24.9 (10.8)   22.5 (9.8)   21.4 (9.0)    19.2 (7.2)    F(3, 723)=10.4, p\<0.001   0.04^es^        F(3, 712)=9.63, p\<0.001    0.04^es^

  Nicotine dependence‡           6.4 (1.9)     5.5 (2.1)    4.8 (2.2)     4.6 (2.0)     F(3, 709)=24.0, p\<0.001   0.09^es^        F(3, 699)=22.67, p\<0.001   0.09^es^

  Current depressive symptoms§   5.1 (5.1)     8.9 (7.0)    8.1 (7.2)     8.4 (7.3)     F(3, 716)=9.7, p\<0.001    0.04^es^        F(3, 706)=9.65, p\<0.001    0.04^es^

  Age                            40.6 (9.2)    40.7 (9.6)   39.4 (11.3)   38.6 (10.0)   F(3, 719)=1.8, p=0.15      0.01^es^                                    

  Body mass index                24.4 (3.8)    24.9 (3.6)   24.9 (4.5)    --            F(2, 526)=0.8, p=0.46      0.00                                        

  \% Female                      52.3          55.3         44.3          41.3          χ^2^(3)=9.5\               0.11^v^                                     
                                                                                        p=0.02                                                                 

  \% Partnered                   38.3          41.6         33.8          46.5          χ^2^(3)=6.7\               0.10^v^                                     
                                                                                        p=0.08                                                                 

  \% Minority                    12.1          12.2         17.8          22.5          χ^2^(3)=9.3\               0.11^v^                                     
                                                                                        p=0.03                                                                 

  \% College degree              59.7          53.3         54.6          --            χ^2^(2)=1.5\               0.05^v^                                     
                                                                                        p=0.46                                                                 
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*0.01 small, 0.06 medium and 0.14 large; Partial η^2^: 0.04 recommended minimum effect size; Cramer\'s V: 0.2 recommended minimum effect size.

†Significance after controlling for sex, age and minority status.

‡Nicotine dependence was self-reported using the Fagerström Test for Cigarette Dependence[@R34]

§Current depressive symptoms were self-reported using the Beck Depression Inventory (BDI-II).

¶Partnered refers to participants who reported that they had a live-in partner.

es, η^2^; v, Cramer\'s V.

Discussion {#s4}
==========

Despite increased implementation of tobacco control policies, many continue to smoke and the past decade has been characterised by a less steep decline in smoking prevalence than that observed in previous decades, suggesting the need for additional and more concerted efforts. Among successive treatment-seeking cohorts enrolled in nine clinical trials over the course of two decades in Northern California, we found similar changes in cohort demographics over time between two academic sites. Both sites consistently found that more recent trial samples smoked fewer cigarettes and were less nicotine-dependent, and reported more depressive symptoms In addition, there was some evidence that more recent trial samples were more likely to be men, from a minority/ethnic group and younger.

Our findings suggest that greater consumption and dependence are not characteristics of persistent, treatment-seeking, smokers. However, this finding should be considered in the context of recent epidemiologic research, indicating that less cigarette consumption among smokers in the past 25 years is not paralleled by a decrease in cotinine levels.[@R36] This may also explain why the Stanford findings reported greater consumption in the first cohort, which was counter-intuitively characterised by less dependence than the middle cohorts. Consistent with this observation, recent research, although controversial, has suggested that nicotine content in cigarettes has increased.[@R36] With greater public restrictions on combustible cigarettes and greater dual use of tobacco and electronic nicotine delivery systems (eg, e-cigarettes), a narrow assessment of only consumption of cigarettes, as captured by the *FTCD*,[@R32] [@R33] may underestimate severity of dependence.[@R37] [@R38] Therefore, differences in dependence in the current investigation, which are greatly influenced by consumption, should be interpreted with caution.

Also, there is a possibility that despite reduced consumption, current treatment-seeking smokers may not be at reduced risk for negative physiological outcomes associated with smoking; future work must continue to examine whether observed changes in nicotine dependence and cigarette consumption are paralleled by decreases in cotinine and plasma nicotine levels. Finally, individuals who reported smoking fewer than 10 cigarettes per day were excluded from these trials. Longitudinal data on smoking trends from 1965 to 2007 in California suggest a significant decline in heavy (≥20 cigarette/day) smoking with a smaller but steady decline in moderate (10--19 cigarettes/day) smoking, during this time.[@R39] This is matched by decreases in per capita consumption during the same time period.[@R40] Notably, these data are not accompanied by an increase in light smoking (0--9 cigarettes/day), and instead suggest a decline in heavy and moderate smoking initiation driven by younger cohorts.[@R39] Given our studies enrolled only smokers who reported smoking at least 10 cigarettes/daily, our findings may be a rather conservative snapshot of the observed cohort differences in cigarette consumption.

The study provides some support for the notion that more recent treatment-seeking smokers are characterised by significantly greater self-reported depressive symptoms, when compared to prior trials. Given study sites excluded smokers with a current DSM-IV diagnosis of major depression or bipolar disorder, this finding may be an underestimation of the increase in depressive symptoms among current treatment-seeking smoke. Research has indeed suggested that negative reinforcement plays a pivotal role in smoking maintenance in that stress and sensitivity to nicotine withdrawal may potentiate smoking behaviour.[@R21] Thus, smokers who are vulnerable to greater depressive symptoms may experience greater difficulty abstaining from smoking and may be more apt to reflexively rely upon smoking to manage negative affect than those without such symptoms.[@R22] [@R41] Therefore, it is possible that current treatment-seeking smokers will be increasingly characterised by high depressive symptoms, and the field should continue to investigate interventions for these individuals. It is also notable that a recent meta-analysis by Taylor *et al*[@R41] found evidence that cessation resulted in improved ratings of depression, anxiety and stress, among smokers with and without a baseline psychiatric illness. This highlights the likely bidirectional role of smoking and negative affect, and the potential to improve multiple areas of functioning via cessation.

We found that more recent trial samples were younger (Stanford only) and more likely to be unmarried, of minority status (ie, Caucasian) and male. Although our data precluded clarification of a shift towards a particular ethnic group, it is important to note that California has the highest number of immigrants of any state. Thus, this finding may not generalise to other regions. It will be important to examine whether the observed relations of cohort with tobacco use and dependence indicators as well as depressive symptoms are mediated by age, education or immigrant status, given these characteristics may be associated.

The finding that current treatment-seeking smokers are more likely to be unmarried may indicate that those with partners have experienced more quit success, consistent with a large body of evidence suggesting having a partner is associated with less lapse,[@R42] greater quit resumption[@R43] and cessation success.[@R44] In addition, marital status is associated with a decreased risk of depression;[@R45] therefore, future research in this area should consider the relation between partner status, negative affect and smoking. Finally, recent research has indicated a surge in cigarette smoking in young adults[@R46] and that these smokers have a unique set of characteristics when compared to older smokers, including lower daily consumption and a higher probability of being unmarried or without a partner.

While clinically meaningful, the current results are limited. First, our participants are likely not representative of treatment-seeking smokers in regions outside of the Bay Area, which is an ethnically diverse area with strong tobacco control policies. Although our results suggested less consumption and lower dependence in more recent cohorts, future research ought to consider this finding in light of new research suggesting no difference in cotinine levels between smokers in 1988--1994 vs 1999--2012.[@R36] Furthermore, study exclusionary criteria likely resulted in less variability in smoking intensity and comorbid psychiatric illnesses. Research in other low prevalence regions and/or in treatment-seeking smokers enrolled in less intensive interventions is necessary. In addition to addressing these limitations, it is important to re-emphasise that many of the observed characteristics are associated. For example, younger smokers smoke fewer cigarettes and marital status is associated with depressive symptoms. Despite these limitations, the current study provided a novel opportunity to examine group differences in treatment-seeking smokers in a low prevalence region over multiple decades. Researchers and treatment providers may benefit from considering these shifting characteristics when developing and applying smoking intervention programmes.
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According to the CDC functional disability is defined via: (1) self-reported impairments, including vision, hearing, cognition and movement; or (2) limitations in performing activities of daily living (eg, due to physical, mental or emotional problems, the individual needs help performing personal care needs) or instrumental activities of daily living (eg, due to physical, mental or emotional problem, the individual needs help handling routine needs) (<http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6144a2.htm>).
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